Differential sensitivity to the induction of apoptosis by cisplatin in proliferating and quiescent immature rat thymocytes is independent of the levels of drug accumulation and DNA adduct formation.
Immature rat thymocytes readily undergo apoptosis following exposure to many different stimuli, including agents which cause DNA damage, such as the topoisomerase II inhibitor etoposide and irradiation. We have shown previously that cells isolated from the immature rat thymus are resistant to the induction of apoptosis by the DNA-damaging agent cis-diamminedichloroplatinum(II) (cisplatin) (D. L. Evans and C. Dive, Cancer Res., 53:2133-2139, 1993). More than 85% of these thymocytes are quiescent. Here, we demonstrate that following purification of the minority subpopulation of thymocytes that are proliferating, a 2-h exposure to 50 microM cisplatin resulted in rapid apoptosis with 66% apoptotic cells by 12 h. In contrast, purified, nonproliferating thymocytes treated with cisplatin exhibited control levels of apoptosis at 12 h. Both proliferating and nonproliferating thymocytes rapidly underwent apoptosis following continuous exposure to methylprednisolone (10 microM) and etoposide (10 microM). The discrepancy in the levels of apoptosis seen in proliferating and quiescent thymocytes in response to cisplatin could not be attributed to changes in total cellular levels of cisplatin or to the number of DNA-platinum adducts which were determined, respectively, by atomic absorption spectrometry and competitive enzyme-linked immunoadsorbent assay. These results imply that in contrast to engagement of thymocyte apoptosis by methylprednisolone and etoposide, where apoptosis was proliferation independent, cisplatin-induced apoptosis depends on the presence of cells in S and G2-M phases of the cell cycle. Moreover, comparison of etoposide and cisplatin responses in thymocytes suggests that DNA damage per se may not be sufficient to induce apoptosis and that the type of DNA damage is important in this regard.